Background: Coronary heart disease has emerged as a number one killer in Malaysia and globally. Much of the morbidity and mortality in acute coronary syndrome patients is because of patients not recognizing their symptoms which contributes to delay in seeking early treatment. Aim: The aim of this study is to evaluate the effectiveness of a nurse-led health education programme on knowledge, attitude and beliefs of coronary patients towards the responses to acute coronary syndrome and the association with patients' characteristics. Methods: A single-group quasi-experimental design took place in a tertiary hospital. A total of 60 coronary patients were recruited to this study. The knowledge, attitude and beliefs towards acute coronary syndrome (ACS) were evaluated at baseline and after 1 month of giving education intervention. Results: Knowledge, attitude and beliefs about ACS increased significantly from baseline to 1 month after intervention. Level of attitude was associated with gender, educational level and employment status.
INTRODUCTION
Coronary heart disease has emerged as the number one killer in Malaysia. In 2010, Malaysia had approximately 11 000 deaths caused by cardiovascular disease, and surprisingly, 35% of these deaths were among individuals below the age of 60 years (Ministry of Health Malaysia, 2010) . In America, heart disease is a leading cause of death, and coronary heart disease is the most common type of heart disease killing, over 370 000 people annually (Centers for Disease Control and Prevention, 2015) . In UK, there are an estimated 2⋅3 million people living with coronary heart disease, while 2 million people are affected by angina (National Health Service, 2014) . Most of the mortality and morbidity in acute coronary syndrome (ACS) is related to pre-hospital delay (Carney et al., 2002; Dracup, 2009) .
Patient decision delay is a component of pre-hospital delay and is the length of time taken by an individual to recognize the presence of the symptoms (Henriksson et al., 2007) . Patients and relatives did not have adequate knowledge about the symptoms of ACS and how to act; therefore, information about ACS symptoms and recommended actions should be given to the public as well as to ACS patients and relatives . Patient education for understanding of the symptoms, disease process and self-management is an important role that should be imparted by nurses.
BACKGROUND
Pre-hospital delay is one of the challenging issues among patients with ACS, which reduces survival rate (Devon et al., 2010) . Definitive treatment for ACS should begin as soon as possible after the symptom onset, so that the related morbidity and mortality can be reduced (Dracup, 2009) . Reperfusion therapy plays a vital role in treating ACS, but the benefit is reduced when the patient delays in seeking early treatment (Khraim and Carey, 2009 ). Ting et al. (2006) reported that reperfusion has proven to reduce further myocardial damage in patients if it is received not more than 3 h after the symptom onset. Early reperfusion sustains the blood flow to the coronary arteries for optimal outcomes. Late reperfusion may cause further complications to patients, such as left ventricular failure; therefore, timely hospital admission and receiving immediate treatment is very important.
However, delay in seeking medical treatment is common because of the difficulty in recognizing symptoms as serious and decision delay (Devon et al., 2010; Taghaddosi et al., 2010) . Previous research findings indicated that sociodemographic and clinical characteristics were associated with pre-hospital delay (Perkins-Porras et al., 2009; Dianati et al., 2010; Devon et al., 2010; Taghaddosi et al., 2010) . In addition, psychological factors, such as fear or denial, and patient's perceptions of their illness were found to be the contributing factors for pre-hospital delay (Khraim and Carey, 2009) .
The literatures highlighted that previous experience of heart disease does not necessarily have a positive influence on the symptoms (Khraim and Carey, 2009; O' Brien et al., 2013) . Patients with known risk factors and/or previous heart disease are still delaying in seeking treatment compared to others without such history (O'Brien et al., 2013) . This indicates that the patients are probably unsure of the symptoms of ACS. Therefore, this causes patients' inability to recognize the ACS symptoms, which eventually results in ineligibility for them to seek early treatment. As the survival rate of coronary heart disease has been reduced, prompt symptoms recognition is vital for the coronary patient (Khraim and Carey, 2009; DeVon et al., 2010) .
Decision delay and the problems with symptoms interpretation is influenced by individuals' knowledge, attitude and beliefs about ACS. An effective patient education programme is important for patients to be able to handle and control self-care; thus, it will allow patients to be competent and devote their time to high-quality care for themselves Dracup, 2009) . Nevertheless, changing the behaviour of the individuals experiencing ACS symptoms is very challenging despite the fact that various expensive public education media campaigns have been introduced to reduce delay in patients seeking treatment (Buckley et al., 2007; Dracup, 2009) . Dracup et al. (2006) suggested that nurse-led education programmes should be individualized to meet the different needs of patients.
A number of educational intervention studies conducted have shown positive findings to improve knowledge, attitude and beliefs about ACS (Buckley et al., 2007; McKinley et al., 2009; Gallagher et al., 2013; O'Brien et al., 2014) . Till date, research studies investigating the effects of education programmes on knowledge, attitude and beliefs of coronary patients towards the responses to ACS are limited in Asian countries. Therefore, the authors have conducted this interventional study to test the effectiveness of a nurse-led education programme among coronary patients in Malaysia about ACS.
AIMS
This interventional study evaluates the effectiveness of a nurse-led education programme on knowledge, attitude and beliefs of coronary patients towards the responses to ACS and the association with patient's characteristics.
DESIGN AND METHODS

Design and setting
This study was a single-group quasiexperimental study with pre-and post-test design, conducted in the cardiac wards in a tertiary hospital.
Sample
A total of 60 patients with coronary heart disease were recruited to this study. The inclusion criteria for the selected respondents were adult patients aged 18 years old and above with a diagnosis of ACS or coronary heart disease as confirmed by the physician, such as ST segment elevation myocardial infarction (STEMI) or non-ST segment elevation myocardial infarction (NSTEMI), unstable angina, stable angina and ischaemic heart disease. Patients with a history of previous angiogram, angioplasty and coronary artery bypass were also included. The exclusion criteria were patients with neurological and psychiatric illness, untreated malignancy and chronic renal failure. The sample size was determined from the true difference in the mean response of the matched pairs of 0⋅34 from a previous study finding by Buckley et al. (2007) . The sample size calculation software was used, and 60 patients were selected.
The Clinical Practice Guidelines on management of acute STEMI and non-ST Segment NSTEMI by the Ministry of Health Malaysia (2011 Malaysia ( , 2014 was used to define ACS as diagnostic criteria (see Box 1).
Based on the guidelines from American Heart Association (AHA), the diagnosis of STEMI and NSTEMI is made based on the clinical presentations of ACS signs and symptoms and confirmed by ECG findings (O'Connor et al., 2010 ) (see Box 2).
Data collection tools
The instrument used in this study was the Acute Coronary Response Index (Riegel et al., 2007) . The Acute Coronary Response Index consisted of 33 items with components, which are based on knowledge, attitude and beliefs. There are 21 dichotomous items with a response of yes/no to determine knowledge. The attitude component has five items in the form of a Likert scale; 1 representing as 'not at all', 2 as 'little sure', 3 as 'sure' and 4 as 'very sure'. The belief components have seven items in the form of a Likert scale; 1 as 'strongly agree, 2 as 'agree', 3 as 'disagree' and 4 as 'strongly disagree'. The questionnaires were prepared in dual language (Malay and English) to enable patients to respond in their preferred language. The questionnaires were translated by a local language expert. The original English version of the ACS Response Index is a validated tool, with internal consistency coefficient alphas of .82, .76 and .71 for knowledge, attitude and beliefs scales, respectively (Riegel et al., 2007) .
Procedures
Data collection procedures involved three phases; (1) pre-test conducted before giving the education programme, (2) intervention phase when the nurse-led education programme was carried out, and (3) post-test carried out 1 month after providing the education. Initially, potential participants were directly approached by the investigator and chosen according to the inclusion criteria. A patient information sheet was given to explain the purpose, nature of the study, risks and benefits, the title of the study and the right to refuse. Patients who agreed to participate were asked to sign a written consent form. Pre-test questionnaires were then distributed to patients. Prior to answering the questionnaires, patients were briefed on the items in the questionnaires.
The questionnaires consisted of two parts; Part A included 6 items on the demographic data and 14 items on clinical history of patients. In Part B, there were 33 items of the ACS Response Index. Respondents were given about 15-20 min to answer the questionnaires. A research assistant was present to help and answer any questions that may
BOX 1. CLINICAL PRACTICE GUIDELINES FOR STEMI AND NSTEMI FOR ACS, MINISTRY OF HEALTH MALAYSIA
STEMI NSTEMI
1. The presence of evolutionary changes of ST elevation: in the resting ECG in patients presenting with chest pain, segment elevation (in the absence of LVH and LBBB) is the presence of ≥0⋅1 mV ST segment elevation in all leads except leads V2-V3. In leads V2-V3, a cut-off point of ≥0⋅25 mV (in males < 40 years), ≥ 0⋅2 mV (in males ≥40 years) and ≥0⋅15 mV in females. 2. Rise and fall of cardiac biomarkers: based upon the cardiac biomarkers. 3. Chest pain: begins abruptly and lasts for more than 30 min. It is usually located in the centre of the chest, and may radiate to the jaw or down the left arm. It may occur at rest or with activity. The pain may just be a tightness or heaviness in the chest, but it is usually described as a pressure, squeezing or a severe crushing pain with a sense of impending doom associated with sweating, nausea, vomiting and shortness of breath.
The presence of evolutionary changes of ST elevation:
ST depressions ≥0⋅5 mm in two or more contiguous leads. T wave inversion-deep symmetrical T wave inversion.
2. Cardiac biomarkers: may not be elevated.
3. Chest pain: is usually discomfort at the retrosternal region at the left side of the chest and may radiate in the jaw or down the upper limb. It may be crushing, pressing or burning in nature.
BOX 2. AHA GUIDELINES FOR ACS
STEMI NSTEMI
ST-segment elevation in two or more contagious lead is classified as STEMI.
ST-segment depression >0⋅5 mm (0⋅05 mV) is classified as NSTEMI.
have arose. Three to four respondents were identified and selected daily during the study period.
In the intervention phase, the nurse-led education intervention was presented by using a colourful flipchart. The intervention was carried out in a quiet environment (discussion room) by the primary researcher, with experience in general nursing and specialized in coronary care nursing. The content of the education intervention was reviewed by two other cardiac nurse specialists to ensure content validity. The content of the education intervention programme included the symptoms of ACS or a general heart attack and the immediate emergency response if one experiences the symptoms, the location and the structure of the normal and abnormal anatomy of the coronary arteries, urgent treatment that is given to patients during symptoms in the hospital, diagnostic tests that will be carried out, medications prescribed to the patients once their diagnosis is confirmed by the physicians and, lastly, lifestyle modifications that need to be practiced by coronary patients. Each session of the education intervention lasted about 30 min for three to five patients in a group. At the end of the intervention, time for a question and answer session was allocated to the respondents to determine any clarity of the intervention. A pamphlet was also provided to the respondents at the end of the intervention as a reference. Patients were given a 1-month follow-up appointment date to conduct the post-test.
On the day of the follow up, the same set of questionnaires were given to the patients. The data collection process was carried out continuously and simultaneously with the help of the research assistant until the required sample needed for the study was achieved.
Data analysis
Data was analysed using Statistical Package for Social Science (SPSS) version 19. The data entry and cleaning data were performed using SPSS. The data was explored and assessed for missing values, outliers, extreme value and normal distribution. Descriptive statistics, mean and standard deviation (SD), for continuous variables and frequency for categorical variables were explored for the baseline data. The paired t-test was used to identify the difference in knowledge, attitude and belief before and after the intervention. The 2 test was used to determine the association between the scores of knowledge, attitude and belief towards ACS and patient's demographic data. The p-value of ≤0⋅05 was considered significant.
Ethical approval
The data collection process took place upon receiving the approval of the public hospital's ethics committee. Permission was also obtained from the administrators of the hospital. The potential participants were given an explanation on the purpose and procedures of the study. Patients were informed that they could withdraw from the study at any time before completion of the intervention. Patients who agreed to take part in this study were asked to sign the consent form. Confidentiality of the participants' information was assured, and the data was accessed only by the investigators involved in the study.
RESULTS
Patients' characteristics
Sixty respondents were invited to participate in the study. All 60 respondents completed the intervention, and all outcomes were measured. The mean age of the respondents was 54⋅3 ± 8⋅5, with ages ranging from 30 to 65 years. The majority of patients' were male. The percentage in each ethnic group was similar. The highest educational level of participants was at the secondary level with 60% (n = 36), and the majority of patients were married. The highest employment status was seen from the private sector. Patients' demographic data are presented in Table 1 . There were 45⋅0% (n = 27) of respondents with STEMI and 55⋅0% (n = 33) with NSTEMI. As for the previous cardiac history of the participants, 66⋅7% (n = 40) had angina, 80⋅0% (n = 48) had no history of acute myocardial infarction, 35% (n = 21) of the participants had undergone an angioplasty procedure with stent and 3⋅3% (n = 2) had undergone an open heart surgery. Participants with diabetes mellitus were 41⋅7% (n = 25), 8⋅3% (n = 5) had peripheral vascular disease and 6⋅7% (n = 4) stroke. In terms of cardiac risk factors, 35% (n = 21) of participant were current smokers, 60% (n = 37) had a history of smoking, 48⋅0% (n = 29) had hypercholesterolemia and 43⋅3% (n = 26) had a sedentary life style.
Effects of education on the knowledge, attitude and beliefs
The mean knowledge score before the education programme was 9⋅8, and it was increased to 12⋅9 after the education programme. Paired t-test results showed that there was a significant improvement in the knowledge score after intervention (t = −12⋅5, p < 0⋅001). The 95% confidence interval (CI) of knowledge was −3⋅49 and −2⋅53. Similarly, the mean attitude score increased from a baseline score of 8⋅7 to 13⋅0 after the education programme. The paired t-test showed that there was a significant positive attitude score after the education program (t = −11⋅9, p < 0⋅001), with 95% CI −5⋅06 and −3⋅60. The mean score for patients' belief about ACS was also increased from 18⋅0 to 18⋅8 after the education programme. The paired t-test showed a significant higher score of patients' belief from baseline (t = − 2⋅51, p = 0⋅015), with 95% CI −1⋅49 and −0⋅16. Therefore, the nurse-led education has helped to improve patients' knowledge as well as imparted positive attitude and beliefs about ACS. The mean knowledge, attitude and beliefs scores of ACS response before and after the education programme are shown in Table 2 .
Association between demographic data and level of knowledge, attitude and beliefs
The 2 analysis was used to determine the association with the levels of knowledge, attitude and beliefs of the participants with the following variables: age, gender, ethnicity, educational level, marital status and employment status. The results showed that there were no significant associations between demographic characteristics and level of knowledge and beliefs of patients. A significance correlation existed between the gender with the level of attitude ( 2 = 5⋅53, p = 0⋅019). The level of attitude was also correlated with education level ( 2 = 8⋅12, p = 0⋅044) and employment status ( 2 = 8⋅82, p = 0⋅032).
DISCUSSION
The present study's findings indicated that nurse-led education programmes improved patients' knowledge, attitude and beliefs about ACS, which was congruent with the findings from the previous study (Buckley et al., 2007) . According to Ting et al. (2006) , short one-to-one education and counselling for ACS symptoms have been shown to increase the level of knowledge, attitude and beliefs in ACS patients in the community. Similar findings were shown in a large-scaled randomized controlled trial conducted by McKinley et al. (2009) , suggesting that 40-min one-on-one education and counselling sessions significantly increased patients' knowledge, attitude and beliefs about ACS. A multi-site randomized controlled trial has been conducted to test the effectiveness of 40-min one-to-one education sessions using motivational interviewing techniques among patients diagnosed with ACS (O'Brien et al., 2014) . The results indicated that patients' knowledge, attitude and belief scores were significantly increased in 3 and 12 months after intervention. However, a brief phone call with a 45-min education intervention was found to be insufficient to change the beliefs of acute heart attack symptoms among patients with a history of coronary heart disease . Face-to-face health education appears to be more effective than providing education by a phone call.
Gender differences in response to ACS were shown in the present study, which was also highlighted in previous studies (Moser et al., 2005; DeVon et al., 2010) . The male gender was positively associated with attitude towards response to ACS. Thus, male patients tend to have a more positive attitude towards ACS. The results of the meta-analysis by Coventry et al. (2011) showed that women were significantly more likely than men to present with fatigue, neck pain, syncope, nausea, right arm pain, dizziness and jaw pain. Thus, health campaigns should be initiated on addressing chest pain as the cardinal symptoms for acute myocardial infarction (AMI) to improve the knowledge of understanding the difference in symptoms between males and females. In contrast, a study by Johanna et al. (2009) showed that chest pain was the common presenting symptom in both men and women.
The present study also indicated that the attitude towards ACS was associated with education level and employment, suggesting that patients having higher education and employment status had a positive attitude. Similar study findings were shown in that patients with low level of education were more likely to delay in hospital admission Taghaddosi et al., 2010) , similar to those with low income (Taghaddosi et al., 2010) . This would suggest that education intervention should be specially targeted to female coronary patients with low education levels and who are unemployed in order to improve their knowledge, attitude and beliefs about responding to ACS.
Enhancing knowledge is the first step to promote appropriate patient behaviour in response to ACS symptoms (McKinley et al., 2009) . The psychological factor that attributes a positive attitude may be because of the clear understanding of the variability of disease and the symptoms (Carney et al., 2002; O'Brien et al., 2014) . Therefore, acquisition of proper knowledge through individualized or small group education and counselling programmes contributes to positive attitudes and beliefs in response to ACS. O'Brien et al. (2014) suggested that individuals with good knowledge of ACS symptoms would have an ability to transfer this knowledge to action in the presence of a health threat. However, this education intervention alone might not be powerful enough to change patients' behaviour and self-efficacy in response to ACS. Additional interventions such as motivational interviewing techniques, peer support groups and social networking should be integrated to achieve patients' ability to have control over their health.
Limitations
The present study has some limitations. First, this study used only a single group; thus, the effect of the nurse-led education programme could not be compared with a non-intervention group. Second, the measurements used to assess the knowledge, attitude and beliefs about ACS were subjective responses, and thus, it is hard to ensure the accuracy of information given by the patients. Third, the personality of the researcher who had given education to patients might influence and motivate patients to learn, but this confounding effect was not evaluated. Fourth, the repeated measurement of patients' knowledge, attitude and beliefs about ACS in 3-6 months after the education programme was not performed; thus, the sustainability of improved knowledge, attitude and beliefs for a longer period is unclear. Lastly, this study was conducted in a single setting, which is a tertiary hospital; therefore, the result could not represent all patients with coronary heart disease, especially those patients from rural settings. Further study is recommended, especially with randomized controlled trial design using multiple settings.
Implications and recommendations for practice
The nurse-led education programme is an effective method to educate patients with heart disease. Nurses spend a considerable amount of time interacting with patients while administering care both in the hospital and in the community. Thus, nurse-led education programmes should be incorporated in outpatient rehabilitation clinics to increase the knowledge, attitude and beliefs of the respondents. However, in reality, this would demand a higher number of nursing personnel to be recruited, and advanced training will be required for clinical nurse educators. In a Malaysian context, nursing shortage with a high patient to nurse ratio and increasing demand and cost of care with limited resources are challenging issues (Jarrar, et al., 2015) that would hinder the effective implementation of nurse-led education programmes. Health care organizations should critically review and analyse the costs and benefits of investing the resources for recruitment and training for the implementation of nurse-led health education programmes.
CONCLUSION
This study's findings suggest that an education programme conducted by a nurse improved patients' level of knowledge, attitude and beliefs in response to ACS symptoms. In a clinical setting, it is important for nurses to impart their knowledge to patients for the better understanding about a disease process. Nurses play an important role in addressing the patient's needs; therefore, it is important to be aware of the options that would either strengthen or expand patients' existing social networks. Furthermore, this inexpensive intervention can be continuously incorporated into outpatient rehabilitation clinics to strengthen the knowledge and instil positive motivation to coronary patients in maintaining their health. The ACS Response Index can be used as an assessment tool to identify patients' level of knowledge, attitude and beliefs towards ACS at a very early stage; thereby allowing early interventions to be implemented.
WHAT IS KNOWN ABOUT THIS TOPIC?
• Acute coronary syndrome contributes to increased morbidity and mortality because of the delay in recognizing its symptoms and delay in seeking early treatment.
• The survival rate of coronary heart disease has reduced; therefore, prompt symptom recognition is vital for the coronary patient.
WHAT THIS PAPER ADDS?
• Nurse-led education programmes are useful in increasing the knowledge, attitude and beliefs of patients towards the responses to ACS symptoms.
• Male patients tend to have higher attitudes towards ACS, and they were more responsive to the education programme.
• The attitude towards ACS was associated with education level and employment status.
